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IOTICES * 

?an Patent Office is not responsible for any 
nages caused by the us of this translation. 

Tiis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
a the drawings, any words are not translated. 



AIMS 



') [Claim(s)] 

aim 1] It is the method of neutralizing S02 or S03 in the exhaust gas of the internal combustion engine equipped 
h the NOx storage catalyst of the automobile made to operate with fuel. In what adds to fuel at least one additive 
ich exists in a solid form in exhaust gas, and contains one or more metallic compounds which can form a stable 
fate in the case of combustion of fuel, and can dissolve in fuel How to neutralize S02 or S03 in exhaust gas which 
;s the additive containing one or more barium compounds which consist of the group which consists of an inorganic 
npound and an organometallic compound, and is characterized by burning fuel in an oxidizing atmosphere, 
aim 2] The method according to claim 1 characterized by a barium compound being the salt of inorganic or an 
;anic acid. 

aim 3] The method according to claim 1 or 2 characterized by using inorganic or an organic-metal complexing object 
a barium compound. 

aim 4] The method of one publication of a claim 1-3 characterized by catching the sulfate to produce in a particle 
er. 

aim 5] The method according to claim 4 characterized by using a particle filter in the form of a filter cartridge, 
aim 6] The method according to claim 4 or 5 characterized by preparing a particle filter in the exhaust air system of 
automobile. 

aim 7] The method according to claim 6 characterized by preparing a particle filter in the last silencer. 

aim 8] The method of one publication of a claim 1-7 characterized by using it for the neutralization of S02 and S03 

Jie gasoline engine and Diesel engine of a passenger car and commercial vehicles. 



anslation done.] 
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TAILED DESCRIPTION 



jtailed Description of the Invention] 

^technical field to which invention belongs] this invention relates to the method of neutralizing S02 or S03 in the 
laust gas of the internal combustion engine equipped with the NOx storage catalyst of the automobile made to 
Tate with fuel which adds to fuel at least one additive which exists in a solid form in exhaust gas, and contains one or 
re metallic compounds which can form a stable sulfate in the case of combustion of fuel, and can dissolve in fuel. 
02] The exhaust gas of an internal combustion engine always contains sulfur in the form of S02 or S03. Thereby, 
exhaust gas of the sulfuric acid which is not desirable may be formed. Furthermore, these sulfur compounds act 
rimentally in the case of the exhaust air gas cleanup by the catalyst of a gasoline engine and a Diesel engine. 
;refore, removal of these sulfur oxides from exhaust gas is desirable. 

03] It is regarded as the alternative plan in which it is possible for removal of the nitrogen oxide in an internal 
nbustion engine especially a lean-mixture engine, and a gasoline engine, and a special problem arises in relation to 
so-called NOx storage catalyst, that is, the NOx storage catalyst consists of the barium compound or strontium 
npound which is generally alike, sets and is mixed by the aluminum oxide However, from the mode of this catalyst 
I the storage material for NOx used of operation, the problem accompanying the sulfur in exhaust gas is accepted, 
is is understood from the next consideration. 

>04] lambda value is the scale of a ratio with the amount of required air or oxygen theoretically because of the amount 
the air introduced as everyone knows in the combustion space of an internal combustion engine, or oxygen, and 
feet combustion, an internal combustion engine ~ lambda value ~ the inside of the total amount of oxygen, and a 
inder - air-fuel - a ratio with the amount of oxygen required for the perfect combustion of a gaseous mixture is 
>wn When it is lambda value of 1 and uses a NOx storage catalyst, it must be larger than 1 or must be made to operate 
h lambda value equal to 1, in order that the internal combustion engine which has exhaust gas purified by the three 
y component catalyst may make the optimal exhaust air gas cleanup possible. However, two reactions compete 
itually in a NOx storage catalyst, large large air / fuel ratio, i.e., an oxidizing atmosphere, (lambda>=l). 
Nitrogen oxide NOx reacts with a barium carbonate at a desired absorption reaction, and becomes a barium nitrate. 
C03+2N02+1/202 ->Ba(N03)2+C02 (lambda>=l) 

Sulfur reacts with a barium carbonate as a sulfur trioxide, and becomes a barium sulfate. 
C03+S03 ->BaS04+C02 (lambda>=l) 

ereby, the absorption potential of nitrogen oxide is lost and a catalyst loses an operation. 

)05] However, if a sulfur trioxide exists in exhaust gas, the reaction which becomes a very stable barium sulfate will 
/ance advantageously. Although only a sulfur dioxide arises from fuel and an oil first in the case of sulphuric 
nbustion, with required air/fuel ratio (lambda>=l), a sulfur dioxide oxidizes, it becomes a sulfur trioxide, and this 
iction is suppressed with the temperature rise of an internal combustion engine here. However, the observation in the 
ssel engine of the gasoline engine of a passenger car, a passenger car, and commercial vehicles showed that formation 
a sulfate was not suppressed in practice. This is the signs of a sulfur trioxide being enough formed also at 
rnparatively high temperature. Since main sulphuric amounts originate in fuel (it responds to quality and is 5-700 
m), thereby, the life of a NOx storage catalyst is limited. 
)06] 

escription of the Prior Art] It is well-known in the case of the combustion in a thermal power station and a 
ntaminant combustion facility to supply a sulfur cementing material like carbonic acid alkali and a carbonic acid 
:aline earth, and an oxidization alkaline earth (the patent No. 3306795 specification of the Federal Republic of 
:rmany, the patent application public presentation No. 3234315 specification, the patent No. 3840212 specification), 
rthermore, in order to decrease discharge of a sulfur dioxide and a sulfur trioxide, it is also well-known to supply the 
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tal salt of an organic acid in the case of such combustion (JP,50-117805,A and JP,54-81536,A). However, these 

anses are not diverted to an internal combustion engine. 

07] 

oblem(s) to be Solved by the Invention] The technical problem of this invention is offering the method of the kind 
;ed to the beginning which enables positive desulfurization of the exhaust gas of an internal combustion engine. 
08] 

eans for Solving the Problem] In order to solve this technical problem, according to this invention, the additive 
itaining one or more barium compounds which consist of the group which consists of an inorganic compound and an 
;anometallic compound is used, and fuel is burned in an oxidizing atmosphere. 

09] According to this invention, a sulfur dioxide and a sulfur trioxide are combined in the form of the stable sulfate 
duced in the case of combustion, and these sulfates are discharged from an internal combustion engine with exhaust 
i in the form of a particle. In that case, a metal sulfate particle deposits in an exhaust air system, for example, a 
;ncer, or blows off from an exhaust pipe. In this way, positive desulfurization of exhaust gas is performed. It is 
vented that a NOx storage catalyst loses an operation especially by that cause. 

»10] If possible, the metallic compounds which can dissolve in fuel are the salt of inorganic, an organometallic 

npound, for example, inorganic, or an organic acid and inorganic, or an organic-metal acid compound. 

►11] The conditions in which a stable sulfate is formed are especially fulfilled by the compound of a divalent metal 

s Mg, calcium, Sr, Mo, Cd, and Pb, and bivalent transition metals like V, Cr, Mn, Fe, Co, nickel, Cu, and Zn. 

nerally it is pyrolyzed in the case of combustion of fuel, and a metallic oxide is formed in that case, these metallic 

des react with S02 or S03 again, and these metallic compounds become a stable sulfate. 

H 2] In development of the method by this invention, the sulfate to produce is caught in a particle filter. The 

lvertible particle filter of the form of a filter cartridge fits this easily especially. A nest or exchange is already easily 

in reach, therefore ] possible for a particle filter or a filter cartridge by the exhaust air system, for example, an 

omobile, easily for a particle filter to the last silencer an eclipse and there. 

>13] The additive by this invention is well suitable for using it for the gasoline engine or Diesel engine of a passenger 
and commercial vehicles especially. 
H4] The example of this invention is explained below. 

>15] . . , 

cample] A desirable additive is the salt or complex compound of barium. Barium reacts almost quantitatively, and it 
;omes a barium sulfate and is made for the existing sulfur to precipitate in the form of a barium-sulfate particle. 
) 16] In an oxidizing atmosphere (lambda>=l), a barium oxide is formed from the barium compound which can 
solve into fuel. The sulfur simultaneously contained in fuel oxidizes and it becomes a sulfur dioxide or a sulfur 
>xide. A barium oxide serves as [ be / under / combustion / reaction / it ] a sulfur dioxide or a sulfur trioxide with a 
ble barium sulfate. 

0+S03 ->BaS04 BaO+S02+l/202 ->BaS04 [0017] A barium sulfate blows off from an internal combustion engine 
the form of a particle, and is attained to exhaust gas. A barium sulfate deposits within the exhaust or blows off. If the 
tide filter is prepared in the exhaust air system, for example, the last silencer of an automobile, a barium sulfate can 
o be caught appropriately. 

)18] The reaction mentioned above is accepted by all the divalent metal that forms a stable sulfate. If possible, 
>ecially all the metals that can dissolve in fuel, for example, gasoline fuel, or a diesel fuel fit neutralization of a sulfur 
>xide or a sulfur trioxide in the form of an organic metallic complex by the form of inorganic or an organic-metal 
uplex compound. This is applied to Ba, Mg, calcium, Sr, Mo, Cd, Pb, V, Cr, Mn, Fe, Co, nickel, Cu, and Zn in the 
m of the salt of inorganic or an organic acid. 
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